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(57)Abstract: 

PROBLEM TO BE SOLVED: To bond thermoplastic synthetic 
resin members to each other by irradiation with laser beams. 
SOLUTION: A bonding method by laser beams includes a 
process in which a transparent member 6 which is made of a 
thermoplastic synthetic resin and transmits prescribed laser 
beams is contacted with the end surface of an opaque member 
5 which is made of a thermoplastic synthetic resin and 
transmits prescribed laser beams, a process in which a part 
where the transparent member 6 contacts the opaque member 
5 is irradiated with laser beams to make the focus coincide from 
the transparent member 6 side with the use of a laser torch 1 
which emits prescribed laser beams, and a process in which 
after the irradiation of laser beams, in the state of the contact 
part of the resin members 5, 6 and its periphery being softened, 
the resin members 5, 6 are pressed with a prescribed press 
means 2. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] What [ consists of a body which consists of thermoplastic synthetic resin and penetrates a 
predetermined laser beam ] (henceforth a transparence member) What consists of a body which consists of 
thermoplastic synthetic resin and absorbs a predetermined laser beam at the place of the edge (henceforth an 
opaque member) is contacted. After an appropriate time, a predetermined laser beam from the above- 
mentioned transparence member side at the place where the above-mentioned transparence member and an 
opaque member touch In the condition that irradiate so that the focus may agree, and the circumference of 
the contact section of the above-mentioned member made of both thermoplasticity synthetic resin came to 
be tinctured with flexibility after still such an exposure of a laser beam The joining approach by the laser 
beam of the member made of thermoplastic synthetic resin characterized by consisting of a process it was 
made to stick between these both by pressure with a predetermined means. 

[Claim 2] The joining approach by the laser beam of the member made of thermoplastic synthetic resin 
characterized by setting the location of the focus of the above-mentioned laser beam as the place which 
advanced to the specified quantity above-mentioned opaque member side rather than the contact surface of a 
transparence member and an opaque member, or these contact surfaces in the joining approach by the laser 
beam of the member made of thermoplastic synthetic resin according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the joining approach of the member which consists of 
thermoplastic synthetic resin to which the members made of thermoplastic synthetic resin are joined, and to 
which it was made to join both simply and efficiently especially about the approach using a predetermined 
laser beam not using adhesives etc. 
[0002] 

[Description of the Prior Art] It is common to be formed by the 2 quality-of-the-material shaping approach 
of dividing into 2 times the plastics material which junction of the conventional members made from 
plastics, for example, junction of the members 10 and 20 which have a different property as shown in 
drawing 3 , is performed through adhesives 30 grade in between, or has two different descriptions, and 
performing injection etc. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned conventional approach, 
for example, the approach by adhesives, is what is depended on an operator's handicraft, it serves as an 
inefficient activity. Moreover, there is a trouble referred to as being unable to obtain stable bonding strength. 
On the other hand, in the injection means by the 2 quality-of-the-material shaping approach, outside it 
requires two or more dice, a mold with a special slide mold etc. is needed. Moreover, the cycle time for 
injection is prolonged and there is a trouble said that productivity is inferior. In order to solve such a trouble, 
while making one thing consist of a transparence member among two plastics material, it is the purpose 
(technical problem) of this invention by making the thing of remaining another side consist of an opaque 
member, and irradiating a predetermined laser beam at these contact sections that it is going to offer the 
joining approach by the laser beam of the member made from plastics to which it was made to carry out 
joining of both. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, we decided to 
adopt the following means in this invention. Namely, the thing (transparence member) which consists of a 
body which consists of a member made of thermoplastic synthetic resin, and penetrates a predetermined 
laser beam about the junction approach of the members made from plastics, In the process at which what 
consists of a body which consists of a member made of thermoplastic synthetic resin, and absorbs a 
predetermined laser beam at the place of the edge (opaque member) is contacted, and such a condition The 
process which irradiates a predetermined laser beam from the above-mentioned transparence member side 
so that the focus may agree at the touching place of the transparence member concerned and the above- 
mentioned opaque member, the process which sticks between these both by pressure with a predetermined 
means in the condition of the circumference of the contact section of the above-mentioned member made of 
both thermoplasticity synthetic resin fusing after such an exposure of a laser beam, and having come to be 
tinctured with flexibility — since — it was made to become 

[0005] By taking such a process, junction of the member made from plastics which has two different 
descriptions will be efficiently performed in the thing of this invention. Moreover, both the members joined 
by these joining approaches will be combined firmly (junction). Namely, when based on the conventional 
adhesion approach, it sets. Prepare adhesives or a double faced adhesive tape in the end face of one member, 
and it sets to the thing of this invention to trying to paste up from it, other members, for example, flexible- 
plastics material etc., etc. For example, making a predetermined laser beam irradiate the contact surface, as 
shown in drawing 1 , immediately, since it is made to carry out the pressure welding of both with a 
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predetermined sticking-by-pressure means, these junction activity will be efficiently done by a series of 
activities in the place where these contact surfaces changed into the melting condition. Moreover, once it 
sets the activity of these single strings by controlling using an automatic-control means etc., after that, a 
junction activity will be done automatically and it can attain full automation or laborsaving of an activity. 
Moreover, compared with the 2 quality-of-the-material shaping approach, use of a slide mold and two 
injection activities become unnecessary, and improvement in productivity and reduction-ization of a 
production cost can be attained now. 

[0006] Next, invention according to claim 2 is explained. This thing of that fundamental point is the same as 
that of the thing of the claim 1 above-mentioned publication. The place by which it is characterized [ the ] is 
having set the focal location of the above-mentioned laser beam as the place which advanced to the 
specified quantity above-mentioned opaque member side rather than the contact surface of a transparence 
member and an opaque member, or these contact surfaces in the joining approach by the laser beam of the 
member made of thermoplastic synthetic resin. Thus, by moving a focal location to an opaque member side, 
the energy concentration section by the laser beam will be formed in the condition with a certain amount of 
area, and the welding between both members will have predetermined width of face, and will be formed. 
Consequently, a powerful joint can be formed now. 
[0007] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on drawing 1 
R> 1 and drawing 2 . Although related with the gestalt of operation of this invention, the contents The 
member 5 made of thermoplastic synthetic resin (opaque member) which consists of the opaque body which 
absorbs a predetermined laser beam as shown in drawing 1 , While piling up the member 6 made of 
thermoplastic synthetic resin (transparence member) which consists of the transparent body which makes a 
predetermined laser beam penetrate at the place of the end face The process which irradiates the above- 
mentioned laser beam with the laser torch 1 which emits a predetermined laser beam at the place of the 
above-mentioned superposition section, When it is prepared in the back section of the laser torch 1 
concerned, the circumference of the contact section of the members 5 and 6 made of both thermoplasticity 
synthetic resin changes into a melting condition by the exposure of the laser beam from the above- 
mentioned laser torch 1 and it becomes soft the sticking-by-pressure process which sticks by pressure the 
place concerned which became soft with a predetermined pressure (P) ~ since — it is based on becoming. 
And as shown in drawing 1 , the laser torch 1 and the sticking-by-pressure means 2 which bear each [ these ] 
process are in the condition used as a pair (lot), for example, move in the direction of an arrow head in the 
place which two members 5 and 6 made of thermoplastic synthetic resin piled up. And still such a series of 
joining processes are performed continuously. 

[0008] Next, a predetermined laser beam is irradiated among those which form such each process, and the 
laser radiation means which bears the process to which melting of the place of the superposition section of 
the members 5 and 6 made of both thermoplasticity synthetic resin is carried out consists of a laser torch 1 
which mainly discharges an YAG laser, as shown in drawing 2 . And as shown in drawing 2 , while such an 
YAG laser is irradiated from the member (transparence member) 6 side made of the thermoplastic synthetic 
resin which consists of the transparent body, as for the exposure wave (laser beam), the focus is together put 
on the basis of the superposition section of the members 5 and 6 made of both thermoplasticity synthetic 
resin. And as for the member 5 made of thermoplastic synthetic resin, the contact surface is formed with the 
opaque body [ in / such the superposition section (contact section) ] which absorbs a laser beam. In addition, 
as this opaque body (opaque member), although mainly based on black, as long as it seems that it is not 
limited black, YAG laser light is absorbed [ this ] well, and efficient generation of heat accomplishes 
especially, any color is sufficient. In addition, it is in the condition which inclined toward the opaque 
member 5 side rather than it on the basis of the above-mentioned superposition section about the above- 
mentioned focal location, and it is desirable that the focusing accomplishes. Specifically, a focal location is 
suitably set to the above-mentioned opaque member 5 side from the above-mentioned superposition section 
within 2mm thru/or limits which progressed 10mm. Thus, where it has a certain amount of area (width of 
face), the energy- absorbing section of a laser beam can be formed now, and a welding can be made to form 
by this, by shifting a focal location from the contact surface (superposition section), where it has fixed width 
of face now. 

[0009] Moreover, as what forms the transparence member 6 among the members made of thermoplastic 
synthetic resin with which such junction is presented, the hydrogenation object (SEBS) of polyethylene 
(PE), polypropylene (PP), a polyvinyl chloride (PVC), ethylene propylene rubber, a styrene-butadiene block 
copolymer (SBR), or a styrene-butadiene block copolymer etc. is desirable. Moreover, as what forms the 
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opaque member 5, polypropylene (PP) or ABS plastics is desirable. 

[0010] Next, the sticking-by-pressure process which is performed in such a laser beam exposure process and 
a pair of condition, and is performed as a back process from the back of a laser beam exposure process As 
shown in drawing 1 , with the sticking-by-pressure means 2 which consists of a roller etc., it fuses by the 
exposure of the above-mentioned laser beam, and it has a predetermined pressure (P) and the place of the 
superposition section (contact section) of the members 5 and 6 made of both thermoplasticity synthetic resin 
in the condition of having become soft is forced. And this sticking-by-pressure process is formed with a 
sticking-by-pressure means 2 to operate united with the laser torch 1 which irradiates a laser beam, as shown 
in drawing 1 . Therefore, in the gestalt of this operation, the above-mentioned laser beam exposure process 
and a sticking-by-pressure process will have predetermined spacing, and will be advanced continuously, and 
the increase in efficiency of a joining process will be attained. 

[001 1] Next, the operation about the thing of the gestalt of this operation which consists of such a process 
etc. is explained. In the thing of the gestalt of this operation, junction of the members 5 and 6 made of 
thermoplastic synthetic resin which have two different descriptions will be performed efficiently. Moreover, 
both the members 5 and 6 which were joined by these joining approaches will be combined firmly 
(junction). Namely, when based on the conventional adhesion approach, it sets. As opposed to preparing 
adhesives or a double faced adhesive tape in the end face of one member, and trying to paste up from it, 
other members, for example, flexible-plastics material etc., etc. In the place where these contact surfaces 
changed into the melting condition, making a predetermined laser beam irradiate the contact surface in the 
thing of the gestalt of this operation, as shown, for example in drawing 1 Immediately, since it is made to 
carry out the pressure welding of both with the predetermined sticking-by-pressure means 2, these junction 
activity will be efficiently done by a series of activities. Moreover, the activity of these single strings can 
come to be efficiently done by an automatic-control means etc., and can attain now full automation or 
laborsaving of an activity. Moreover, compared with the 2 quality-of-the-material shaping approach, use of 
a slide mold and two injection activities become unnecessary, and improvement in productivity and 
reduction-ization of a production cost can be attained now. 
[0012] 

[Effect of the Invention] The opaque member which consists of a body which according to this invention 
consists of a member made of thermoplastic synthetic resin, and absorbs a predetermined laser beam about 
the junction approach of the members made from plastics, In the process at which the transparence member 
which consists of a body which it consists [ body ] of a member made of thermoplastic synthetic resin, and 
makes a predetermined laser beam penetrate at the place of the edge is contacted, and such a condition The 
process which irradiates a predetermined laser beam from the above-mentioned transparence member side 
so that the focus may agree at the place where the above-mentioned transparence member and an opaque 
member touch, the process which sticks between these both by pressure with a predetermined means in the 
condition of the circumference of the contact section of the above-mentioned member made of both 
thermoplasticity synthetic resin fusing, and having come to be tinctured with flexibility after such an 
exposure of a laser beam — since, since it was made to become Junction of the members made of 
thermoplastic synthetic resin which have two different descriptions came to be performed efficiently. 
Moreover, both [ these ] members can be firmly combined now (junction). 

[0013] Namely, when based on the conventional adhesion approach, it sets. Prepare adhesives or a double 
faced adhesive tape in the end face of one member, and it sets to the thing of this invention to trying to paste 
up from it, other members, for example, flexible-plastics material etc., etc. Making a predetermined laser 
beam irradiate the contact surface, immediately, since it was made to carry out the pressure welding of both 
with a predetermined sticking-by-pressure means, these junction activities could be efficiently done by a 
series of activities in the place where these contact surfaces changed into the melting condition. Moreover, 
once it set by controlling the activity of these single strings by an automatic-control means etc., after that, a 
junction activity can be automatically done now, and full automation or laborsaving of an activity could be 
attained. Moreover, compared with the 2 quality-of-the-material shaping approach, use of a slide mold and 
two injection activities become unnecessary, and improvement in productivity and reduction-ization of a 
production cost can be attained now. 
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DRAWINGS 



[Drawing 




[Drawing 2 




[Drawing 3] 
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— tf h-^io^sctcK^en-sfeor^o-r. ±ie 
u— tf h-* 1 &%<D\s-?%<Dmiuii:^-cmm>im 

S©ffi2> (P) £&^TJE#T5ffitXfI<!:, 2»6ft-5, 

Jjftic&mfZxk^iiCte-iX^zitVXihZ. ^tti 

[0 00 8]^(C, C©«fc5ftgX!I£^Ji£-r£&©© 

§W*5, 6©Sft^ft#gp©£t3£?§I!!?-e-3X*S£ 
!fJB«#Stt. S2tC^-TAn<. XtCYAGU 

-f^Mtsu- tfh-?- i#>6ft.*> *>©r&£. ^ 

HJH**>6 ft S^oJ|g1±^»flgS©gI5« (a^gptt) 6 

SiHtcbr. -E-©^^fc>?n-5J:5K:*^rc^*> 
©T*£. ^l/T, C©«fc ^ftfiiai^bifgp (^MSP) 
tC*5W4-^©^loJffi14^^||Kg|J^5». -e©Sft4 
®# U— tf^iJRHX-r S^SB^fc-c^^ ftS J: *> K. 
&-5Tl»4tOT45, ftfc. C©^FjS9&ffc (^RMSSB 
M) ilttt, ±tcM&€ra*i-rSt.©-C*5*5. # 
fC> C©«atdR3eSjhS4©"CB:?t<, YAG U — If 
^S<©iRLr > ^ftftf6ilM>^£ft.5<=fc-5ft&© 

^MB^SP^5iiK2nmii&t»L/ 1 Ommi^cffifflrt-r. Si 

13tu£i4S#5S3e3 ft & J: 5 tc ft -d x l> 5 fc ©r-ab -5 „ 

■CU-1f7fe©x^;^-(RjRaJ*BlS-r5Ci*Jr&5 
Jr5(cft9, CftttJ^T. ^#gf5^-S©$i^fe-,/c 



(3) 1 1 - 1 7 0 3 7 1 

tt»C»tfE 3 it £ C i ifiX » 5 «fc 5 «c ft & . 
[0 009] Jfc, C©<±5ftS^K«#e>ft£!SinJ^ 
14£*S$?JJ§Mg|».*© 5 ^@HJS|5M 6 L 

r«, *>jxfu> (pe) . #';^Pfu> (p 
P) . ^■JMbt'^.-ju (pvc) , x?u>-^nf 
U 7^b>-^yi>7'o, 

(S BR) , *-5>tH*^^U>-^^i>x>^n ^rit 
ff£&®;4<£ffiftlft ( S E B S ) l?#s#g ttc. 
^BJgp^5^RXT-5)t©«i:L/r«. #«J 7"Dfl/> 
10 (PP) . ifctt, ABS^fll^jffS L/t,i„ 

[0010] ^K, C ©J: 5 ft lx— tf*MttX^i>Pf© 

t^TfTftftft£&©-t 5 &~>T > u—if^s*xg©^ 

f*XgiLT^fj:*D*T.-2,ff#XS«, Hltc^ 

*©Mst«:j:9!g^o. %ihfr<t£-> tewmnrnmajm 

tt£j$tfJlMffi&5. 6©S*a^t>#a5 (igfcfcgp) ©<fc 
3t5£©EE?j (P) %fe->rjf i/ttw&<fc5tcfc 
otl^feOf*5. fit, C©EfIg|J, SUC 

^■ria<. u— tf^^mf-r-su-if h-? i i-tci 
20 ft o r fBKrr 5 EE##^S 2 tcr^s ft s «t 5 cc & o -c 
i^^©r-*s. se-9T.'*3Qfc©jg«{c*ji>-c». x 

12U— !f^M*fXSiff»X^ijt)S, BrSoiBBIifco 
[0 0 1 l ] ;xtc. c©j:^ftxg^e.ft-2.*ll^©^ 

m<D£,<Dtt-z>^xcD. *:<Dvmw><<c-o\<>xwmTz>. * 

^JS©)B!^©fe©(c*iiit:{i. - o©^ft -5 /ctitt^W 
■T ^^njffitt-^RMitBg^a5«5 . 6 < fT 

ftbnSCii&S. $/c, Cft6©^«^tCT^ 
30 3ftfcMSWt5, 6i'HiJ. 96B{C"f&& (S^) Sft 
SCiiftS. "Tftft^. «££©«##&(£ J: Sig^f 
tcfet»rtt. -^©^©ig®(c^#^j*s^«MMS 

^■z.*? zwszmm-rzjz^itcLx^zcDicftLx. 

^^*g©ff^©4>©tc*ji^r«. B»J^.«0 i tcmTtm 

<. ^fs©u— !f3e*«ji*BBtcjRj»s-e : «c*s6. cfte. 
ffi»#®2«:r. mm*Km?z>£5itbxi>?><DT. 

c ft fcjg^flpaas— «©^m«: < If ftft ft 6 c 

40 <t<bft£„ Sfc. Cft6— aWDfBW*. SWHSP#gt« 
KJ;»)^a<«i*?»ftSJ; ; 5^f«ct9, fm©3teA^t* 

timmmrtmc^x . x^^fs©^, 2g©-c 

> * 5> a >fmw**9 i. ft 9 . ^Stt©l^±Ro'S 

h©ffi?)Sft<&S-5.Ci*ST^-5.J:^iCftS„ 
[0012] 

[nw©^*] xmiicztivi. ■75z?v?mmt£ 

ft S fe©r-S> -> -C^tS© U— !f #*RJKT5«J»*»6> ft 
50 STFM-llglSW©^ -€-©Sffigi5©<!:C5iC. ii'BIMtt^lif 



BiSSgPtfjJp h ft 2> <DX'$> -^XWrfeO U — If £ 
©*US*teSrr 5 <fc 9 CCJBJHT Slfti. t © J: *> ft U 
t. rt>6ftS<fcMtl<fc©-C\ "ooS^ofclfttS^W 
[0013] TTftfc^. fi6#<D«3ir&ftK: J: 

r. Bf3eoBE*#R«:r. WS*fflKTSJ:9 



(4) i&mW- 1 1 - 1 7 0 3 7 1 

6 

be* » h tM. mz&nbttucm&remzmibz ct# 

ci*s-c*SJ:5«:tt-,5t. ^tifltjffit&r&fctft 
•^f. X7-fFS(D«l^>, 2^©-Y>^£>' 3 >fi; 

£0 5 c t *J-r * * «t 5 tc ft o fc. 
[0ffi©fai£ft!ftnj] 

[0 2] 49HIO£nttttri/" WfcRSHlSfciST 

[S3] «£3»E©j3e-r*sfiNtigtcr»jd6Stifc«* 
[ft-^©^] 

2 

5 m^wteimj&wsm ^smmt) 

6 MUffitt^^WIBStS^ (jtWgPtt) 
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